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PREFERRED COMPOUND 

The compound containing the manganese and the zinc is of a 
particle shape and has a mean particle diameter of 60 micrometres or 
smaller and consists of oxide particles allowing X ray detection. 


Crystalline aluminosilicate zeolite, and a compound containing 
manganese and zinc are dispersed in an inorganic matrix. 

USE 

The compsn. for the catalyst for hydrocarbon fluidity catalytic 
cracking finds its application in a hydrocarbon, partic., a heavy 
hydrocarbon contg. metal contaminants, including nickel, vanadium, 
and a sulphur cpd. 

ADVANTAGE 

The compsn. for the catalyst has superior metal resistance and 
sulphur oxide trapping, high activity, superior middle distillate (light 
cycle oil) selectivity, less decrease in octane number (research octane 
number), and superior residue (bottom) cracking. 


PREFERRED CATALYST 

The composition for the catalyst contains: (i) the 5-50 wt.%- 
crystalline aluminosilicate zeolite; (ii) the 0.1-50 wt.%-cpd. contg. the 
manganese and the zinc; and (iii) the 20-94.9 wt.%-inorganic matrix. 

EMBODIMENTS 

The crystalline aluminosilicate zeolite includes X zeolite, Y 
zeolite, moidenite, ZSM zeolite, or natural zeolite. The cpd. contg. the 
manganese and the zinc includes a mixt. of a manganese oxide and a 
zinc oxide, a composite oxide of the manganese and the zinc, or a 
mixt. of the manganese oxide and/or the zinc oxide and the composite 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[Thetechnical field of invention] this invention is used for fluidized catalytic cracking of the 
h^hydrocarbon containing a metal contamination and sulfur compounds .su* asa 

especially nickel! and vanadium, in more detail ^^^^^SS^ 
for hydrocarbon fluidized catalytic cracking, is excellent in me al-proof ^» ™ 
oxide prehension ability, is excellent in high activity at a gasol.ne ^^^^ 
selectivity and residual-oil (bottom) resolvability, and, moreover relates to the catalyst 
consWuent for hydrocarbon fluidized catalytic cracking with few falls of an octane value 
(RON). 

Ba^karound of the Invention] By fluidized catalytic cracking of the heavy hydrocarbon 
conSg me al contaminations, such as nickel and vanadium, destroy oofj^a^the 
costal structure of the crystalline aluminosilicate zeolite whose vanadium which earned out 
SSeclJ is an active ingredient, and bringing ^ 
fall of a catalyst is known, and in order to inactivate metal contaminations ^ such as 
vanadium which carried out deposition on the catalyst, various compounds are made to 
contain as a metal scavenger, and various catalysts which raised metal-proof nature are 
alsoDrooosed (For example, refer to JP.61 -149241 , A and JP.62-38242 A) 
So03 ^Howlveralthoughan alkaline-earth-metal compound has the outstanding effect 
which inactivates a metal contamination In the catalyst constituent distributed £ the 
hoga toxlde matrix by making an alkali ne-earth-meta. compounc ]^™«*™^ 
Alkaline earth metal moves during catalytic-cracking reaction use, reduce the thermal 
Sab m of i online aluminosilicate zeolite, and the crystal structure .s destroyed. The 
tSSSSmSmA fell, or alkaline earth metal carried out the ^ ^^^ 
cn/staLe aluminosilicate zeolite, was built into it, and there was a problem of the octane 
valu RON of he gasoline product obtained at a catalytic-cracking react.cn falling 
ra004] Furthelore 9 when mixing with an inorganic-oxide matrix precursor .depending on 
he kind of alkaline earth metal used as a metal scavenger, this alkaline .earth metal was 
eluted and there was a problem which carries out the ion exchange to a crystalline 
aScXte zeolite, or reacts to it with an inorganic-oxide matrix precursor, and has a 
haH influence on the character of the catalyst constituent obtained. 
ro005T ^te?£a^5S£ patent application people have proposed the manufacture 

mtthK 

^Droved the fault which alkaline earth metal has, without spo.l.ng the advantage wh.ch the 
aTkXe efrth meLTas a metal scavenger has by making an alumina exist in the shape of a 
block in a caJaTyst, or processing a catalyst in phosphoric-acid on content so utio , at ma 
time of catalyst manufacture, in order to cancel these troubles (refer to JP.5-16908.B and 

mno^ When aackinq the hydrocarbon containing a sulfur compound catalytically on the 
SheS ii is me ^Veneration tower of fluidized-catalytic-cracking (FCC) equipment to 



SOX The included combustion gas might be discharged. For this reason, SOX in 
combustion gas The method (JP,56-9196,B) of decreasing a component, and low SOX It is 
proposed also about the catalyst constituent [-izing / the constituent ] (JP.56-1 1 1047.A). 
[00071 SOX in the above-mentioned combustion gas By the method of decreasing a 
component, first, it was made to adhere to a catalyst with Cork, and by the next reaction, 
after changing the sulfur compound in heavy hydrocarbon to SOX, it was made to react 
with a metallic oxide, was used as the sulfate, and is caught in a catalyst at the 

regeneration tower of FCC equipment. 

[00081 S+02 in Cork -> S02+SO32S02+02 -> 2S03 (metallic-oxide MO) +S03 -> MS04 
[0009] Next, it sets to a reactor and a metal sulfate is 2MS04+8H2 by the next reaction. -> 
It changes to an MS+MO+H2S+7H20 sulfide, and a hydrogen sulfide is emitted. 
[0010] Moreover, this sulfide emits a hydrogen sulfide by the next reaction in a stripper. 
MS+H20 -> With reaction generation gas, the hydrogen sulfides emitted MO+H2S are 
collected, and amine washing is carried out and they are removed. The SOX component in 
the combustion gas of a regeneration tower decreases as the result. 
[001 1] By the way, having a sulfur oxide prehension performance is known (for example, 
refer to JP,56-9196,B), and a manganic acid ghost may use it with it, making such a 
manganic acid ghost support with the catalyst for hydrocarbon fluidized catalytic cracking in 
a catalyst. However, into the crystalline aluminosilicate zeolite, manganese carried out the 
ion exchange, and was built into the time of catalyst constituent manufacture, or catalytic- 
cracking reaction time with a hydrocarbon, and the catalyst constituent which made the 
manganic acid ghost support with the method of contacting the solution containing a 
manganese component and a catalyst (sinking in or the ion exchange being included) had 
the problem of the octane value (RON) of the gasoline product obtained at a catalytic- 
cracking reaction falling. 

[0012] These patent application people have proposed the catalyst constituent for 
hydrocarbon fluidized catalytic cracking characterized by the crystalline aluminosilicate 
zeolite and the particle-like manganese compound distributing in an inorganic-oxide matrix 
in a publication-number No. 323229 [ seven to ] official report in order to solve the above 
troubles. 

[0013] although such a catalyst constituent for hydrocarbon fluidized catalytic cracking 
shows the effect which was excellent in respect of metal-proof nature, sulfur oxide 
prehension ability, etc. - a bottom - the further improvement was desired in respect of 
resolution, middle-cut yield, etc. 
[0014] 

[Objects of the Invention] this invention is used for fluidized catalytic cracking of the heavy 
hydrocarbon containing a metal contamination and sulfur compounds, such as a 
hydrocarbon especially nickel, and vanadium, is excellent in metal-proof nature and sulfur 
oxide prehension ability, excellent in a gasoline and middle-cut (LCO) selectivity with high 
activity, moreover, has few falls of an octane value (RON), and aims at offering the catalyst 
constituent for hydrocarbon fluidized catalytic cracking which was further excellent in 
residual-oil (bottom) resolvability. 
[0015] 

[Summary of the Invention] The catalyst constituent for hydrocarbon fluidized catalytic 
cracking concerning this invention is characterized by the compound containing (i) 
crystallinity aluminosilicate zeolite and (ii) manganese, and zinc distributing in an inorganic 
matrix. 

[0016] As for the compound containing the aforementioned (ii) manganese and zinc, it is 
desirable that it is either of the mixture of the mixture of a manganic acid ghost and a zincic- 
acid ghost, the multiple oxide of manganese and zinc, a manganic acid ghost and/or a 
zincic-acid ghost, and this multiple oxide. 

[0017] Moreover, as for the compound containing the aforementioned (ii) manganese and 
zinc, it is desirable that it is a particle-like and a mean particle diameter is 60 micrometers 
or less. As for the compound containing the aforementioned (ii) manganese and zinc, it is 



desirable that it is an oxide particle detectable in X-ray further again. 
[0018] It is desirable that the activated alumina is further contained in the catalyst 
constituent for hydrocarbon fluidized catalytic cracking concerning this invention. Moreover, 
compound:0.1 in which the catalyst constituent for hydrocarbon fluidized catalytic cracking 
concerning this invention contains 50 % of the weight [ (i) crystallinity aluminosilicate 
zeolite:5 - ] (ii) manganese and zinc - a 50 % of the weight (iii) inorganic matrix: It is 
desirable to have component composition of 20 - 94.9% of the weight of the range. 
[0019] 

[Detailed Description of the Invention] this invention is explained concretely below. The 
catalyst constituent for hydrocarbon fluidized catalytic cracking concerning this invention is 
characterized by the compound containing (i) crystallinity aluminosilicate zeolite (it being 
called a zeolite below) and (ii) manganese, and zinc distributing in an inorganic matrix. 
[0020] As a (i) crystallinity aluminosilicate zeolite used by this invention, permutite, natural 
zeolites, etc., such as an X type zeolite, Y type zeolite, a mordenite, and a ZSM type 
zeolite, are mentioned. These are used in the form by which the. ion exchange was carried 
out by the cation chosen from hydrogen, ammonium, and polyvalent metal like the case of 
the usual catalyst constituent for catalytic cracking. Y type zeolite has high gasoline 
selectivity especially, and since especially the hyperstability Y type zeolite (USY) is 
excellent also in waterproof thermal stability, it is suitable. 

[0021] As a compound containing (ii) manganese used by this invention, and zinc, the 
mixture of the mixture of a manganic acid ghost and a zincic-acid ghost, the multiple oxide 
of manganese and zinc, a manganic acid ghost and/or a zincic-acid ghost, and a multiple 
oxide etc. is mentioned. 

** As a mixture manganic acid ghost of a manganic acid ghost and a zincic-acid ghost, the 
multiple oxide containing manganese, such as oxides, such as MnO, Mn 203, and Mn02, 
Mn 304, and MnSi03, is illustrated. As a zincic-acid ghost, the multiple oxide containing 
zinc, such as oxides, such as ZnO and Zn02, and ZnFe 204, etc. is illustrated. 
** As a multiple oxide of manganese, zincky multiple-oxide manganese, and zinc, Mn-Zn 
multiple oxides, such as ZnMn 204, ZnMn 203, Zn2Mn04, ZnMn 307, and Zn2Mn 308, 
are mentioned. 

[0022] Furthermore, in this invention, the multiple oxide which contains other elements 
other than Mn-Zn, such as ZnMn (S04)2, ZnMn (P04)2, Zn2MnSi 207, and Li2ZnMn 308, 
as a multiple oxide of manganese and zinc can also be used. 

** By this invention, the mixture of the above manganic acid ghosts, a zincic-acid ghost, 

and multiple oxides, such as the aforementioned Mn-Zn multiple oxide, a multiple oxide 

containing Zn, and a multiple oxide containing Mn, etc. can also be used again. 

[0023] The weight ratio as a manganic acid ghost (Mn02) and a zincic-acid ghost (ZnO) 

has [ the compound containing the above manganese used by this invention, and zinc ] 

95:5-5:95, and the desirable compound preferably mixed in 85:15-15:85. 

[0024] In this invention, **** of a used dry cell and a crack processing article can also be 

used as a compound containing such (ii) manganese and zinc. Such a processing article is 

suitable also from the field of effective use of resources, if this is used as a source of a 

compound containing the manganese and zinc of this invention including a manganic acid 

ghost, zincic-acid ghosts, and these multiple oxides. 

[0025] As for the compound containing (ii) manganese used by this invention, and zinc, it is 
desirable that it is a particle-like. Metal capture ability and ** SOX ability can be raised 
without having a bad influence on a crystalline aluminosilicate zeolite, since the compound 
containing manganese and zinc exists in the shape of a block in a catalyst particle, when 
the compound containing manganese and zinc is a particle-like. 

[0026] As for the mean particle diameter of the particle-like compound containing such (ii) 
manganese and zinc, it is desirable that it is 60 micrometers or less, and it is desirable that 
it is in the range of further 0.1-30 micrometers. If a mean particle diameter is smaller than 
0.1 micrometers, since metal contaminations, such as vanadium caught, will distribute in a 
catalyst particle, inactivation of a metal contamination may not fully be carried out. 



Moreover, if a mean particle diameter exceeds 60 micrometers, as a catalyst for the fluid 
beds, it is not desirable at a relation with the final mean particle diameter of a catalyst 
constituent. 

[0027] Moreover, as for the compound containing the aforementioned (ii) manganese and 
zinc, it is desirable that it is an oxide particle detectable in X-ray. Since it is rare for 
movement of manganese and zinc to be unable to occur easily during catalyst manufacture 
or catalytic-cracking reaction use, to carry out the ion exchange of manganese and the 
zinc, and to be included in a zeolite when this compound is an oxide particle detectable in 
X-ray, there are few falls of the octane value (RON) of the gasoline product obtained at a 
catalytic-cracking reaction. 

[0028] Matrix components, such as the silica which it is used for the usual catalyst for 
catalytic cracking as an inorganic-oxide matrix used by this invention (iii), and can be acted 
also as a binder, a silica alumina, an alumina, a silica-magnesia, an alumina-magnesia, the 
Lynn-alumina, a silica-zirconia, and a silica-magnesia-alumina, are illustrated. Furthermore, 
clay minerals, such as a kaolin, a halloysite, and a montmorillonite, may be contained in 
such a matrix component. 

[0029] As for the catalyst constituent for hydrocarbon fluidized catalytic cracking concerning 
this invention, it is desirable to distribute preferably the compound with which (i) crystallinity 
aluminosilicate zeolite contains 40 % of the weight and 5 - (ii) manganese, and zinc 
preferably five to 50% of the weight in an inorganic matrix in 0.5 - 20% of the weight of the 
range 0.1 to 50% of the weight. 

[0030] (i) Since activity is too high and gas and the amount of generation of Cork increase 
when activity is low, gasoline yield is low, and there is a bird clapper and it becomes high 
exceeding 50 % of the weight, gasoline yield is low and the catalyst from which the amount 
of a crystalline aluminosilicate zeolite is obtained at less than 5 % of the weight has a bird 
clapper. 

[0031] when the effect of a request of the content of the compound containing manganese 
and zinc at less than 0.1 % of the weight is acquired, and it may not be and becomes high 
exceeding 50 % of the weight, the abrasion resistance (Attr.Res.) of a catalyst constituent 
may fall 

[0032] Moreover, it is desirable to include the inorganic-oxide (iii) matrix in 30 - 90% of the 
weight of the range preferably 20 to 94.9% of the weight in the catalyst constituent for 
hydrocarbon fluidized catalytic cracking concerning this invention. In addition, weight % of 
the above (i) - (iii) a component decides to become 100 % of the weight in total by each 
within the limits. 

[0033] With the catalyst constituent for hydrocarbon fluidized catalytic cracking concerning 
this invention, other metal scavengers may be contained in the component of the above (iii) 
further again. Although a well-known thing is illustrated as such a metal scavenger, 
especially an activated alumina is desirable. 

[0034] (iv) If the activated alumina is contained in the catalyst constituent for hydrocarbon 
fluidized catalytic cracking as a metal scavenger, the following effects of a catalyst 
constituent will increase further. ** ** SOX capacity improves. 
[0035] ** Raise catalytic activity. 
** Waterproof thermal one improves. 
** Metal capture ability improves. 

[0036] ** By having the effect of the aforementioned ** - **, gasoline selectivity improves 
and gasoline yield etc. increases. Moreover, one sort chosen from alkaline earth metal and 
a rare earth metal or two sorts or more of metal components and the Lynn component may 
be contained like the JP,5-16908,B publication which such an activated alumina requires 
for application of these people. 

[0037] Rare earth (it may be called RE) may be supported by the catalyst constituent for 
hydrocarbon fluidized catalytic cracking concerning this invention further again. In addition, 
as rare earth, what makes a principal component what makes a lanthanum a principal 
component, the thing which makes a cerium a principal component, a lanthanum, and a 



cerium is usually used. When the sum total of the above (i) of - (iii) and a component is 
made into the 100 weight sections, as for the amount of the rare earth (RE) contained in the 
catalyst constituent for hydrocarbon fluidized catalytic cracking, it is desirable 0.1-20 
weight section and that it is in the range of 0.5-10 weight section preferably. If such rare 
earth is contained, the activity of the catalyst constituent for hydrocarbon fluidized catalytic 
cracking can be raised. 

[0038] The catalyst constituent for hydrocarbon fluidized catalytic cracking concerning such 
this invention can be manufactured by mixing with an inorganic-oxide matrix precursor and 
carrying out spray drying of the compound containing a crystalline aluminosilicate zeolite 
and manganese, and zinc with an activated alumina, if needed. 
[0039] It is obtained by specifically adding the compound which contains the crystalline 
aluminosilicate zeolite (aforementioned [ i ]) and (ii) manganese, and zinc in the precursor 
of the above-mentioned inorganic-oxide matrix, for example, a silica hydrosol, a silica- 
alumina hydrogel, etc., mixing uniformly, and carrying out spray drying of the obtained 
mixture slurry by the conventional method, Moreover, the particle by which spray drying 
was carried out may be washed with water if needed, after processing with the chloride 
(RECI3) solution of rare earth at the time of washing, may be dried and calcinated again 
and may make rare earth (RE) support further after that. 

[0040] Although it is suitable for the catalyst constituent for.hydrocarbon fluidized catalytic 
cracking concerning such this invention especially to use it in case fluidized catalytic 
cracking of the metal contamination content heavy hydrocarbon, such as a sulfur 
compound and nickel, and vanadium, is carried out, it can be used also for catalytic 
cracking of the hydrocarbon which does not contain a metal contamination. Moreover, the 
usual catalytic-cracking conditions are adopted as catalytic cracking of the hydrocarbon 
which used the catalyst constituent for hydrocarbon fluidized catalytic cracking concerning 
this invention. 

[0041] The catalyst constituent for hydrocarbon fluidized catalytic cracking concerning such 
this invention can be used for catalytic cracking of a wide range petroleum fraction until it 
results in ******** of a high-boiling point from a LGT and gas oil. 
[0042] 

[Effect of the Invention] Metal-proof nature and hydrothermal stability are high, the catalyst 
constituent for hydrocarbon fluidized catalytic cracking concerning this invention is high 
activity, and its activity fall is small. Moreover, the octane value of the gasoline to generate 
is not almost reduced. 

[0043] Furthermore, if the catalyst constituent for hydrocarbon fluidized catalytic cracking 
concerning such this invention is used, hydrogen, Cork, and the amount of generation of a 
dry gas can be lessened, and liquid yields, such as a gasoline and light cycle oil (LCO), can 
be raised. 

[0044] Since the catalyst constituent for hydrocarbon fluidized catalytic cracking applied to 
such this invention further again has high ** SOX ability, the amount of SOX(s) in exhaust 
gas can be reduced. 
[0045] 

[Example] Although an example is shown below and this invention is explained to it, 

thereby, this invention is not limited at all. 

[0046] 

[The example 1 of reference] In the manganese-zinc compound particle this example, the 
commercial manganese-zinc compound (made in Nomura Kosan : tradename "an eye 
ZETTO-cull sign") was used as a manganese-zinc compound. This manganese-zinc 
compound was a particle containing a manganic acid ghost, a zincic-acid ghost, ferric acid 
ghosts, and these multiple oxides, manganese was contained by Mn02 conversion, zinc 
was contained 43.6% of the weight by ZnO conversion 50.4% of the weight, little 
components, such as iron, were contained further, and the oxide was mainly ZnMn 204, 
ZnMn03 and ZnO, ZnFe 204, MnO and Mn 203, and Fe203. 
[0047] The X diffraction view of this manganese-zinc compound particle is shown in 



drawing 1 . Moreover, the mean particle diameter of this manganese-zinc compound 
particle was 3 micrometers. 

The manganic oxide was used in the character and the example of comparison of a 
manganic oxide. This manganic oxide was prepared by calcinating commercial electrolytic- 
manganese-dioxide fine particles at 750 degrees C among air for 15 hours. In addition, this 
manganic oxide is excellent in sulfur oxide capture ability and metal-proof nature, as it is in 
a publication-number No. 323229 [ seven to ] official report, and moreover, the fall of the 
octane value (RON) of a generation gasoline is well-known [ a manganic oxide ] as a few 
catalyst for hydrocarbon catalytic cracking. 

[0048] The manganese content of these manganic-oxide fine particles is 20Mn3 
conversion. It was 91.8 % of the weight, and the mean particle diameter was 3 
micrometers. The X diffraction view of manganic-oxide fine particles is shown in drawing 2 . 

[0049] 

[Example 1] Silica hydrosol containing 12.5% of the weight of Si02 which added water 
glass to the sulfuric acid and prepared it To 4000g Kaolin clay 1387.5 g (dryness criteria), 
activated alumina 75g (dryness criteria), Y type crystallinity aluminosilicate (USY zeolite) 
500g by which ammonium-ion exchange was carried out at 90% of rates of exchange 
(dryness criteria), And the aforementioned manganese-zinc compound 37.5g (dryness 
criteria) was added, the mixed slurry was prepared, spray drying of this mixed slurry was 
carried out, and the minute spherical particle was obtained. Subsequently, warm water 
washes this minute spherical particle, and it is RE 203 about the chloride (RECI3) solution 
of rare earth (it is specifically the same a lanthanum, the mixed rare earth which makes a 
cerium a principal component, and the following). After having added so that it might 
become 1.2 % of the weight by conversion, and making RE support, it dried and the 
catalyst constituent for hydrocarbon fluidized catalytic cracking (A) was obtained. 
[0050] The obtained catalyst constituent for hydrocarbon fluidized catalytic cracking (A) is 
[ activated alumina / zeolite / USY / 3 % of the weight and ] about 1 .5 % of the weight and 
RE 203 in 20 % of the weight and a manganese-zinc compound. Containing in 1.2% of the 
weight of the amount, the mean particle diameter was 65 micrometers. The character of 
such a catalyst constituent for hydrocarbon fluidized catalytic cracking is shown in Table 1, 
[0051] 

[Example 2] Water glass was added to the sulfuric acid and prepared. Silica hydrosol 
containing 12.5% of the weight of Si02 It is kaolin clay to 4000g. 1300g (dryness criteria), 
Activated alumina 75g (dryness criteria), Y type crystallinity aluminosilicate (USY zeolite) 
500g by which ammonium-ion exchange was carried out at 90% of rates of exchange 
(dryness criteria), And the aforementioned manganese-zinc compound 125g (dryness 
criteria) was added, the mixed slurry was prepared, spray drying of this mixed slurry was 
carried out, and the minute spherical particle was obtained. Subsequently, after having 
washed this minute spherical particle, having added the chloride (RECI3) solution of rare 
earth so that it might become 1.2 % of the weight (oxide criteria) by 20RE3 conversion, and 
making RE support, it dried and the catalyst constituent for hydrocarbon fluidized catalytic 
cracking (B) was obtained. 

[0052] The obtained catalyst constituent for hydrocarbon fluidized catalytic cracking (B) 
contained the manganese-zinc compound 5% of the weight 20% of the weight, and 
contained [ the activated alumina ] RE 203 for 3 % of the weight and the USY zeolite in 
1.2% of the weight of the amount, and the mean particle diameter was 65 micrometers. The 
character of such a catalyst constituent for hydrocarbon fluidized catalytic cracking (B) is 
shown in Table 1 . 
[0053] 

[The example 1 of comparison] Water glass was added to the sulfuric acid and prepared. 
Silica hydrosol containing 12.5% of the weight of Si02 It is kaolin clay to 4000g. 1387.5 g 
(dryness criteria), Activated alumina 75g (dryness criteria), Y type crystallinity 
aluminosilicate (USY zeolite) 500g by which ammonium-ion exchange was carried out at 



90% of rates of exchange (dryness criteria), And the aforementioned manganic oxide 37.5g 
(dryness criteria) was added, the mixed slurry was prepared, spray drying of this mixed 
slurry was carried out, and the minute spherical particle'was obtained. Subsequently, after 
having washed this minute spherical particle, having added so that it might become 1.2 % 
of the weight by 20RE3 conversion about the chloride (RECI3) solution of rare earth at the 
time of washing, and making RE support, it dried and the catalyst constituent for 
hydrocarbon fluidized catalytic cracking (C) was obtained. 

[0054] The obtained catalyst constituent for hydrocarbon fluidized catalytic cracking (C) 
contained the manganic oxide 1.5% of the weight 20% of the weight, and contained [ the 
activated alumina ] RE 203 for 3 % of the weight and the USY zeolite in 1 .2% of the weight 
of the amount, and the mean particle diameter was 65 micrometers. The character of such 
a catalyst constituent for hydrocarbon fluidized catalytic cracking (C) is shown in Table 1. 
[0055] 

[The example 2 of comparison] Water glass was added to the sulfuric acid and prepared. 
Silica hydrosol containing 12.5% of the weight of Si02 It is kaolin clay to 4000g. 1300g 
(dryness criteria), Activated alumina 75g (dryness criteria), Y type crystallinity 
aluminosilicate (USY zeolite) 500g by which ammonium-ion exchange was carried out at 
90% of rates of exchange (dryness criteria), And the aforementioned manganic oxide 125g 
(dryness criteria) was added, the mixed slurry was prepared, spray drying of this mixed 
slurry was carried out, and the minute spherical particle was obtained. Subsequently, after 
having washed this minute spherical particle, having added so that it might become 1.2 % 
of the weight by 20RE3 conversion about the chloride (RECI3) solution of rare earth at the 
time of washing, and ****(ing) RE, it dried and the catalyst constituent for hydrocarbon 
fluidized catalytic cracking (D) was obtained. 

[0056] The obtained catalyst constituent for hydrocarbon fluidized catalytic cracking (D) 
contained the manganic oxide 5% of the weight 20% of the weight, and contained RE 203 
for 3 % of the weight of activated aluminas, and the USY zeolite in 1.2% of the weight of the 
amount, and the mean particle diameter was 65 micrometers. The character of such a 
catalyst constituent for hydrocarbon fluidized catalytic cracking (D) is shown in Table 1 . 
[0057] 
[Table 1] 
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[0058] 

[Examples 3-4, the examples 3-4 of comparison] The performance evaluation was 
performed using Midget-2 pilot plant of a catalyst circulation playback system about the 
catalyst constituents A, B, C, and D prepared in the performance test examples 1 and 2 
and the examples 3 and 4 of comparison. 

[0059] In addition, the schematic diagram of Midget-2 pilot plant is shown in drawing 3 . the 
inside of drawing 3 , and 1 - a reactor and 2 - a stripper and 3 - catalyst regeneration 
equipment and 4 - a capacitor and 5 - hula KUSHO Noether and 6 - a receiver and 7 - a 
cat trap and 8 - for the air-cooled tube, 1 1 N2 inlet, and 12, as for an air inlet and 16, a 
stock oil inlet, 13N2, an H20 exhaust port, 14N2 inlet, and 15 are [ an eliminator and 9 / a 



working pipe and 10 ] flue-gas exhaust ports 

[0060] The reaction in a reactor 1 is 2MS04+8H2 -> MS+MO+H2S+7H20, and the reaction 
in a stripper 2 MS+H20 -> It is MO+H2S and the reaction in catalyst regeneration 
equipment 3 is S+02 -> S02+S032S02+02 -> 2S03 (metallic-oxide MO) +S03 -> MS04 
in Cork. 

[0061] M shows a metal among the above-mentioned formula. 
[0062] The service condition at this time is as follows. 

stock oil (weight ratio) reaction temperature : 520-degree-C RIJIENETA temperature: - 
680-degree-C stripping temperature: - Cork [ on a 520 ** regenerated catalyst ]: - 0.05wt% 
[0063] : - mixed oil stock oil S minutes of a desulfurization vacuum gas oil (50%) and a 
desulfurization ordinary-pressure residue oil (50%) : 0.28wt% weight space velocity : 25 hr- 
1 catalyst / oil : 7 It faced evaluating a catalyst performance, and the 2000 ppm deposition 
of nickel and the 1000 ppm of the vanadium was carried out to each catalyst constituent A- 
D, respectively, subsequently steaming was carried out to it, and pseudo-equilibration 
processing was performed to it. Specifically, after calcinating each catalyst at 600 degrees 
C beforehand for 1 hour, the naphthenic-acid nickel of the specified quantity and the 
toluene solution of naphthenic-acid vanadium were made to absorb, and, subsequently it 
calcinated at 600 degrees C after dryness by 1 10 degrees C for 1 .5 hours, and after 
carrying out steam processing at 810 degrees C subsequently Wte hours, the resolvability 
ability of heavy oil was evaluated using the equipment of drawing 3 . 
[0064] The obtained result is shown in Table 2. Moreover, after operation reaches a steady 
state, the analysis result of S02, CO, and C02 in the gas emitted from the flue-gas exhaust 
port 17 in a regenerative apparatus is also shown in Table 2. 
[0065] 
[Table 2] 
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[0066] Although the catalyst constituents A and B for hydrocarbon fluidized catalytic 
cracking containing manganese and zinc contained nickel and vanadium by high 
concentration, they carried out hydrothermal processing at the elevated temperature 
further, and although they performed pseudo-equilibration, they showed the high invert ratio 
(activity). 

[0067] This shows that the catalyst constituent of this invention is conventionally excellent 
in metal-proof nature and waterproof thermal one compared with a well-known catalyst 
constituent. Furthermore, the result that hydrogen yield and its Cork yield are low although 
the catalyst constituents A and B for hydrocarbon fluidized catalytic cracking have a high 
invert ratio, and the liquid yield which, on the other hand, includes gasoline yield and a 
gasoline, and light cycle oil (LCO) was high was obtained. The inclination of especially the 
high catalyst constituent B of the content of a manganese-zinc compound was remarkable. 
[0068] Moreover, the octane value of the generated gasoline was almost of the same grade 
substantially in the example and the example of comparison, the manganese-zinc 
compound contained in catalyst constituent Naka for hydrocarbon fluidized catalytic 
cracking catches a metal contamination effectively, and passivates it, and the above effect 
twists it to suppress generation of the activity fall by the bad influence of a metal 
contamination, i.e., destruction of a zeolite, the hydrogen by dehydrogenation activity, and 
Cork etc. 

[0069] In addition, although it is the common sense of this technical field that change to 
decreasing and an octane value becomes high in proportion to an invert ratio when an 
invert ratio becomes high too much, although gas and the amount of Cork generation will 
increase and a gasoline and LCO yield will increase, if it adds additionally in order to 
understand the above further, and an invert ratio becomes high, the effect exceeding this 
common sense demonstrates in the catalyst constituent for hydrocarbon fluidized catalytic 
cracking concerning this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (i) Catalyst constituent for hydrocarbon fluidized catalytic cracking characterized 
by the compound containing a crystalline aluminosilicate zeolite and (ii) manganese, and 
zinc distributing in an inorganic (iii) matrix. 

[Claim 2] The catalyst constituent for hydrocarbon fluidized catalytic cracking according to 
claim 1 whose compound containing the aforementioned (ii) manganese and zinc is either 
of the mixture of the mixture of a manganic acid ghost and a zincic-acid ghost, the multiple 
oxide of manganese and zinc, a manganic acid ghost and/or a zincic-acid ghost, and this 
multiple oxide. 

[Claim 3] The catalyst constituent for hydrocarbon fluidized catalytic cracking according to 
claim 1 or 2 whose mean particle diameter the compound containing the aforementioned (ii) 
manganese and zinc is a particle-like, and is 60 micrometers or less. 
[Claim 4] The catalyst constituent for hydrocarbon fluidized catalytic cracking according to 
claim 1 to 3 characterized by the compound containing the aforementioned (ii) manganese 
and zinc being an oxide particle detectable in X-ray. 

[Claim 5] (iv) Catalyst constituent for hydrocarbon fluidized catalytic cracking according to 
claim 1 to 4 characterized by containing the activated alumina further. 
[Claim 6] (i) - crystalline aluminosilicate zeolite: -- compounds. 1 containing 5 - 50-% of the 
weight (ii) manganese and zinc - 50-% of the weight (iii) inorganic matrix: - the catalyst 
constituent for hydrocarbon fluidized catalytic cracking according to claim 1 to 5 
characterized by having component composition of 20 - 94.9% of the weight of the range 
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